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Table 1 Demographic and clinical profile of the patients 
Age  Sex  Times  Entry site  Location of the 
IOFB 
Preoperative visual 
acuity  IOP  Complication  Postoperative visual 
acuity 
34  M  7d  Corneal  Subretinal  0.2  20  Cataract  0.1 
25  M  1mo  Corneal  Retinal  HM  30  Cataract+VO  FC 
55  F  Unclear  Corneoscleral  Not found  FC  24  Cataract+VO  FC 
48  M  5d  Scleral  Retinal  0.05  18  Cataract+VO  0.2 
39  M  2y  Corneal  Not found  LP  32  Cataract+RD  HM 
42  M  1mo  Scleral  Not found  HM  16  Cataract+RD  FC 
59  M  6mo  Corneal  Paramacular  HM  21  Cataract  FC 
64  F  15d  Corneoscleral  Not found  FC  13  Cataract+VO  FC 
67  M  20d  Scleral  Retinal  FC  19  Cataract  0.05 
IOFB: Intraocular foreign body; IOP: Intraocular pressure; CF: Counting finger; HM: Hand movement; RD: Retinal detachment; VO: 
Vitreous opacity. 
 
twoyears.Foursuspecteddiagnosiscasesofnoexplicitly
foundforeignbodies:threepatientshadahistoryofocular
traumaandcomplicatedcataract,buttherewasnoevidence
ofIOFBonneitherB-scanultrasoundnororbitalCT.They
couldnotrevealanyevidenceofhigh-densityforeignbodyin
theeyeball.Oneoftheirelectroretinographyshowednormal
waveformsininjuredeyes.Apatientinsistedshedidnot
havehistoryofoculartrauma.B-scanultrasoundandorbital
CTdidnotpromptforeignbodies.Preoperativevisualacuity
wasrangingfromlightperceptionto0.2.Controlgroup:two
simpleretinaldetachmentpatientswhounderwentcataract
phacoemulsificationcombinedparsplanavitrectomy(PPV),
excludedpatientswithvitreoushemorrhage. Ethics
statement:ethicalapprovalwasgrantedbytheAffiliated
HospitalofNorthSichuanMedicalCollegeofMedical
ResearchEthics.Thestudyfollowedthetenetsofthe
DeclarationofHelsinki.Writtenorverbalinformedconsent
wasobtainedfromallparticipants.
Methods Allpatientsunderwentacompletegeneral
ophthalmologicexaminationpriortothesurgicalprocedure.
Preoperativevisualacuity,siteofentryofforeignbody,
intraocularpressure(IOP)wasassessed.B-scanultrasound,
X-rayand/ororbitalCTwereperformedinallpatientsto
locateandevaluatetheIOFBs.Preoperativeexaminationalso
includedslit-lampphotograph (Figure 3),gonioscopic
Figure 3 Slit-lamp photographs revealed rusty spots
depositionsinthelenscapsule.
Figure1OrbitalCTshowsaretainedmetallicIOFBsinthe
walloftherighteye.
Figure2B-scanultrasoundoftherighteyeshowsaretained
IOFBintheretinochoroidaltissue.
791examination,electroretinographytesting(Figure4).
Surgical record Afterpreoperativeexaminationand
preparation,surgerywasgivenasquicklyaspossible.In
response,cataractphacoemulsification,PPV,foreignbody
removal,anteriorchamberandvitreouscavityirrigationwere
performed.All patients weregivenopacitylensand
vitrectomyremovalsurgery.Incataractphacoemulsification,
undertheoperatingmicroscopewithcapsulorhexistweezers
carefullytearanteriorlenscapsulewhichdiameterofmore
thansiderosisarea,andintraocularlenswerenotimplantedat
thefirstsurgery.Astandardthree-port20-gaugePPVwas
performed,afterremovingtheforeignbody,reservedthe
removedvitreousincentrifugetubes.Accordingtotheretinal
damages,thecorrespondingtreatmentssuchasresetting
retina,closingretinaltearbyretinalcryocoagulationor
retinallaserphotocoagulation.Thenchooseanappropriate
endotamponadesfillinginthevitreouscavityafterthe
gas-liquidexchangeprocessing.
Specimensproduction Removedanteriorlenscapsulewere
fixedonrectangleglassslideswith4%glutaraldehyde
immediatelyatroomtemperature,fixed24h.Removed
vitreousandfluidplacedinacentrifugetubesandcentrifuged
(rotationalspeed1000rpm,centrifugedfor10min,afterthe
precipitatewasdriedinair,fixedthesameasaboveanterior
lenscapsule.Placewellfixedspecimensofanteriorcapsule
membranevitreousonaglassslide.
Prussianbluestainingprocedure Stainpreparation:intest
tubesaddedinaratioof1:1withpotassiumferrocyanide
solutionandhydrochloricacidsolution(BASOdiagnostics,
Inc.Zhuhai),droppingthepreparedstainingsolutionatthe
fixedanteriorlenscapsuleandvitreousprecipitationto
observeironions(37℃,stain60min),thenwellwashedwith
distilledwater5min.Microscopicexaminationafterabsorbed
byfilterpaper;usingnuclearfastredsolutionrestrained
2min,rinsedwithdistilledwater,confocalmicroscopic
examinationafterfluidevaporation.
RESULTS
Twosuspecteddiagnosiscasesofmetallicforeignbodywas
foundbysurgery.Buttheothertwosuspecteddiagnosiscases
foundnoforeignbodybysurgery.Confirmedandsuspected
Figure4Electroretinographyshowednormalwaveformsininjuredeyes.
Prussianbluestaininginthediagnosisofocularsiderosis
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diagnosedcasesinthestainedspecimensofanteriorlens
capsuleandvitreouswereseenpilesofbluegranules
(Figures5,6).Inthestainingcontrolgroup,nopositive
reaction,ironionswerenotdetectedinintracellularand
extracellular(Figure7).
DISCUSSION
PenetratingglobeinjurieswithretainedIOFBsarea
relativelyinfrequentoccurrence
[9].Typically,asmall,
high-speedprojectilepenetratestheeyeand,possibly,finally
lodgesintheeye
[10].Metal-on-metalactivities,particularly
withvarioustools,areoftenassociatedwithmetallicIOFBs
[11].
OccultintraocularforeignbodymasqueradingashighIOP,
anteriorsubcapsularcataract,irisdiscoloration,mydriasis,
panuveitis,intraocularinflammation,retinaldetachment,
siderosisandsoon,andreductioninelectroretinography
amplitude
[12-15].Iron,releasedfromtheIOFB,istoxictothe
oculartissuesincludingthetrabecularmeshworkandretina.
IftheIOFBisnotremoved,iron-contaminatedintraocular
tissueshaveacharacteristicclinicalpicturetermedsiderosis,
andresultantvisualloss
[16].Post-traumaticsiderosiswith
retainedIOFBsshouldattractgreatattentionbecauseofits
poorprognosis.Earlydiagnosisandremovalofmetallic
IOFBsisveryimportanttodeterminethefinalvisualacuity
oftreatment.Vitrectomy,whichmayreducetheincidence
andtheseverityofsiderosisissuggestedforthetreatmentof
IOFBsanditscomplicationsandshouldbeperformedas
soonaspossible.Aboveall,adetailedpenetratingocular
traumahistoryandmeticulousophthalmicexaminationare
usefultoearlydiagnosis.Ultrasoundisasafe,noninvasive
imagingtool,whichcanbeusefultodetectthepresence,
location,andcompositionofIOFBswithhighsensitivity,
specificity,andaccuracy,especiallyifitisintheanterior
chamberangle
[9,17].Theelectroretinogram(ERG)isoneofthe
mostcommonmeansofdetectingocularsiderosis,ERG
changeshavecharacteristicsofsiderosisassociatedwith
IOFBinjuries
[12,18]. Neuroimaging,preferably with
non-contrast computedtomography,provides excellent
informationabout IOFBsize,shape,andlocation
[19].
Recently,plainX-rayhasbeenreplacebyCTbecauseof
highfalse-negativeresults,thegoldstandardforearly
detectionofIOFBisCT,butCTalsomaybefailedtodetect
themetallicIOFBs,thesefailuresmaybeexplainedbythe
smallsizeoftheIOFBs
[20].Therefore,diagnosisbyCThasits
limitations.However,ironionsflowwithintheeyeball,
whichmaycomposurethesurfaceofthelens,andsuspended
inthevitreouscavity.Mostofthecaseswithsiderosishavea
definitehistoryoftrauma,butsomeofourpatientsdenied
anyhistoryoftraumaevenifspecificallyasked.Inourstudy,
weemphasizetheimportanceofPrussianbluestainingof
suchpatientsintheabsenceofdefinitetraumatoprevent
delayedormisseddiagnosisofsiderosis.Therefore,some
suspicioussiderosispatientswithouthistoryofoculartrauma,
buthasunexplaineduveitis,smallpigmentationonlens
surfaceorretinalpigmentation,Prussianbluestaininghasa
crucial significancefordefinitive diagnosisofocular
siderosis.
ACKNOWLEDGMENTS
Foundation: SupportedbyEducationDepartmentFunding
ofSichuanProvince,China(No.2005B020)
ConflictsofInterest:YangZ, None; YangXL, None; Xu
LS, None; DaiL, None; YiMC, None.
Figure5IronwasidentifiedinthelenscapsuleusingPrussian
bluestaining(200伊).
Figure6IronwasidentifiedinvitreoususingPrussianblue
stain(200伊).
Figure7ThelenscapsuleofcontrolgroupsusingPrussian
bluestain(100伊).
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